A theoretical study of cis-trans isomerisation in H-ZSM5: probing the impact of cluster size and zeolite framework on energetics and structure.
In this study the results from a series of calculations are reported that probe the influence of the QM cluster size and the extended framework treatment in ONIOM calculations. This is done by comparing the differences in the structures and energetics obtained during simulations of cis-trans isomerisation of butene in H-ZSM-5 at varying level of accuracy. Seven different models have been employed; 3T, 5T and 10T DFT cluster models, and to more effectively encode the extended framework of ZSM-5; 3T:46T, 5T:46T, 10T:46T DFT:MM ONIOM models, and a 46T DFT cluster model. The results show that irrespective of the exact QM cluster size, relatively small gasphase clusters show clear limitations due to the neglect of the extended framework. In particular, the structural and electronic implications of using the different zeolite models have been rigorously assessed using the multivariate statistical method principal components analysis (PCA).